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Abstract 



There is provided a method for forming a capacitor including a high dielectric material in order to 
prevent a junction region from diffusing due to a high temperature of above 800° C during a RTN 
process for a bottom electrode of the capacitor. An oxidation blocking layer is formed between the 
bottom electrode and a dielectric film of Ta20sat a low temperature of about 150 to about 500° C. 
A conductive film for the bottom electrode is formed on a predetermined underlying layer. A 
surface of the conductive film is treated using plasma generated from a gas including nitrogen at 
the temperature of about 150 to about 500° C. The dielectric film of TaaOsis forming on the 
conductive film. 
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fig* 

g g g o SX |oj ;n°aj|| 3HMAIE1 BIS S3 Oil SB 81¥3^°l RTN(Rapid 

Thermal Nitrification) »d|A| HS(800*C 01^)0)1 WB Sif S^2| m&m gJXISPI ?|810t, XHS g 
§(150°C~500°C)S SSH 81¥ 3^21 TaA ^Sfl|Q|2| 3 SI S Oil 2SmX|afS m&m 4= 32833 
SHMAIEI BlS^gg BIS81feQI Zl <*a{0l SICK 01 ■ ¥18101 S |g°S¥a BlSSfe ^332J BhE 

fli asaai jhiihaieh his&bs ±§21 si¥§ #¥on si¥ is§ as* asofs §^si 

BI1 B3II: 150"C U)X| 500*C2| SEOIIAH lit SSSIfe AlgSIOl &D\ 3£af2| SSi g 

£1SDf xH£|81fe BI2 ErSI ; SI S3I S£S} #¥011 «a«|S/H TaA^s SSSIfe BI3 B3I» fiSSIOl 
0I¥CH2P. 



m&oi 4=o/fe= s.' j men j i £ 

£ tS§ »£» BIS 5010)1 aff 5!°£. ^81 BJEffl Sxl°l 2^21 3DIHAIEI BIS 33011 Sfi 
201 CI. 

DRAMS UI5» BfSEXII SXI2I 321011 d£1 SfExll 3SI°I £IH2||A| (refresh) s/d soj §sj. a^oi 
S gBIS ¥2|£ia°ffl, 01 S SHI 51^ 8IL1SI gf^2SB 3HHHA|E|£| 81¥ 3^PJ 3 SIX-IS 3^°l S 

S3S g^iAi3i^ di^oii am atg &=?■ jmo\ a^sioi »q. nam, aui 123311011 me g§ 
oiasi »a» shohah asms a^°i sa^ii ssAisifeGite espi a a. 

oi a » tisis zaasioi, TaA §°i asaai ai§si;= shdhaieioii cue &aoi salvia afeQi, 01 

3HDHAIEI2I SaggOl SSiU ) Oil blBIISIfe S£IS 3S& 2 Old. 

I^2£, TaA 3HIIHA|0fe Sdl^£IS S1¥ 2^ SOU SSfllSAH Ta 2 0 5 ^S gsfSIIl, TiN^ £Efe 
TiN/S£l^£l^2f ^S°l S¥ a^§ A1SS1C1. 

§^2S, S£l^£IS5f 1S(?, as g?I^IO||A12| gfl£|A| Sdl^EIS 81¥ 3^21 Ta20 5 si°l 

2SIS0IIAH aSIBfOI iSflfe 2Je ^BISIPI ?I8K)1, RTN(Rapid Thermal Nitrification) xH£|* ^A|61 
311 SQ. 

□ 2HU, 0ia& RTN XH£|A| 8£§ 800 *C OISHS S3I^0|01 Sl°£ S1¥0II ISS §g 
S^(junction region)0IIA-1 *iaOI 8JCHU 3S SOI Oil SsIS S332fe SBISOI Si2ia. 

B i§g XI S g§(150t; -50013 )S SoH 81 ¥ 3^21 TaA 83x1l^°| 3 SI S Oil aSI^XI^e 
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4 Sib HISSIbQI 3 ^301 2iQ. 

& sfg2£¥EH flisab ^s^ej ehsxii ssisi 2^2x11 3HHH a) a sis^ag ±§2i sh¥g &¥oii 

8h¥ ISi fl& SE^ts g38^ AM 9311: 150"C LHXI 500 - C°J SSOIIAH iii SSSffe J\ 
±m AiSoMX £}3| SEQfSI Sag SEISOh xHE|8hb fll2 Eh3)l; SI &3| SE^ £f¥01l ^SSISAH 
TaA^S gSSIfe »I3 931IS OI^OiSQ. 

0I8K S |>gf a^ S q 

¥£. ±321 §f¥S g§§ 0h£! 3|& 41 Oil 3HDHAia °) 8t¥ g^i ?|§h S£I^£ISS|# S*B 

CI. OIIIH. SSI^£ISa}2| S£S WSi ?|6H £!-AIS(in-situ) Sb OIS^&J g,^2| 2£E£i gbg 
ESS ^AlehCI. 

3||^8h01. 150°C~500*C2| SEi £?XI 81 2 AH NH3 3h± SEb N 2 3^011 tMEHSDIS 013IAI31 SEI^EIS 

01 51 AH , feOI SEI^OI xHEIAI gf^g lOmtor r ~9tor r SS8ID1, NH 3 ^ ife N 2 D\±2) Stfs 

1slm~5slmS SHI. 100W-500W2I H^EKRF) SS!i A1S81CH 0.5b~5b2h ^AlthCh Esh, RF 

3HEIS 0.5cm~5cm^ £18101, RF 2S ej^hAI 3l5hj§ SXIS XHEI8101 §ef50K)ll 21 gh 3|& 

mm 4 21° m, rf sei^oi 0121011 ecr ^ej^zEDh 4:2^s Ahssf 4 stci. 
n ae?oi usie gai^'dissj 4^qii gaantei Ta 2 o 5 ^s ±m jfjuis aaso. oira, 

TajftOfSI ggg Pe3f iT§ g&^e! gfSS AhStt 4= 21D. ^, Ta 2 0 5 ^8 esfSm, 300"C~450°C 
g?)2| gEOIIAH 0 2 S£h*OI 5Eb N 2 0 SEhiSOl xHEIS MMoWX Ta 2 0 s U)2j 2gg MUmQ. 311^81 
01. 800°C 0|&2| ZQS01IAH 0 2 SEb N 2 0 31^ b¥13|0ilA1 gxHEIB 4JAI8101 la&^S) I§S|f OlSCf. 

01*. 3HDHA|E|2| &¥ IS §2) ggg £jggha. 

0f0)2| S 18 SgJgh S*f £ 2i 81 Oil AH 2|2| rtn xHEI St 01 g*fSh S*?(A). RTN xH £1 el S*(B) SI N 2 

?\±m A\sm msi^o\ asie §?(c), si 3ish&oii s*tsfc Ta 2 o 5 Bf2i ^ikqai &sh, Ta 2 o 6 ^ si § 

SB <^SfS|21 *§§i *!g QIOIEHS UEftS 201 Cf. 
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&3|§} a 1011 EAIS dJ21 itOI RTN xH£ltl 3¥(B)2I N 2 Afgff «&50f XH£I§1 3?(C)1 Ul 

H»e 6A §E2| Ta 2 0 5 e| S^f XJOIfe: SlllPi, ^ tt&a} ejxil s313h RTN XH£IAiacife Df^ B 
01 J| XI eh , RTN IH£ie ^A|8HI Sg 3^(A)0U UloHAHfe; Hggh ^a|0} g£ 2jfl| o^q 

feh^lSh S^AIOIIOIIAHfe S£l^£|gqg Sh¥ A^S8^fe: Eh£ ^Sjg 3HHHAIEHS gaiS 8F01 g 

S5ia°u, e sfss ^acns, eg. sh^s M£i^£is shuhaieh s 3hiihaieh2) §h¥ 2^21 g^f 

SI JH310II &3HS10I 5|§l l 4- sia. 

OI^OIIAH ^Sth S H ^Sg Sl§ 4IAI0II aS i¥S SB OH 2ISH ffSBfe 201 0HI2, S a v S2| D\ 

a^s saoiuxi sib asH lhoiiah wan xi*h, eg si esoi ^^§mfe 201 e asoi ^ 

31b ^I^^OfOIIAH S412I ^2 »01|31l 2101 SOW S0IE1. 

OI4h01IAH21 ^01 g igg 12^2X11 3HIIHAIEH2I ^axil&fej Ta 2 0 5 ef 8h¥ 2^ a^OII ^LH^o 

S A1S(150-C~500"C)01IAH NH3 £Eb N 2 MB^Oh «ei»2SM| 2S(800-C OI4h)2| gxH£|01l (De §th 

2Joi2j esi» if^Ai^ 4 sihoi. 01^ pjsioi ehsai iias g^s pichs 4- 21a. 
s?g 1 

4:§2| §|¥S 4f¥0ll 81¥ ISi ¥leh 2E°IS gg81b AM 

150TC L4HJI 5001C2I S£0||AH §±S Sgolb J[±M M§B\0\ HJ\ 2£^2| 321S SEH501 XH El 81 
b JII2 3311: S 

S£B| a} ¥0 || °a«ISAH TazOsSfS g^SIb HI 3 9311 

■ agsfoi oi^oia Bhsai sxi2i jhdhaieh nu&a. 

S^g 2 
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SDH m§\ ^1999-0055201 

HI 1 SOII 2(01 AH, 

NHa 3>^ SEfe N 2 ^Exll 9HDHAIH 

S?S 3 

XII 1 S SEfe SI 2 SOU SICH/d. 
S?l 2£Sf0| 

S£i^£is^s sssioi oi^chs biehi sxiai ^saai shuhaieh mssg. 

S^S 4 

HI 1 S SEfe HI 2 SOII SJ01AH, 
Si?l HI2 B3||3h 

10mtorr LHXI 9torr21 g! 100W Dill 500W2) ZQ^HKRF) Afgo>0i ^USfe eiExfl gx|2| 

3l?a«l 9HIIHAIEI H2Sgng. 

S?S 5 

SI 2 SOII Si 01 AH, 
S3I HI2 B 31 OH AH 

AJSSfe S3I NH3 3h± Efe Ife^SI SSOI Islm LHXI 5slm2J S«2| 3??2xll 9HHHAIQ HIS 

ss. 

3?S 6 

III 1 S SEfe XII 2 SOU SI 01 AH. 
S3I HI2 B3J|^ 

0.5^ LHXI 5S2J- ^SEIfe B£HI Sx|S| 2 S3 ill 3HHHAI EH HISSS. 
S?S 7 

HI 4 SOU SIOIAH, 
S5I XH12 B5II0IIAH 

s^i n^m as ei^tAi axis xiaistfe sxisi ^sa»i ?h hh ai eh hijess. 
s^s 8 

HI 1 S SEfe HI 2 SOU SICHAH, 
SPI XHI3 B3I 4>S? 

S2I S¥OII S^l Ta 2 0 5 a|M gSfohfe XHI4 B3H2K 

8 » £1 S 4IA|8hOI #31 TaA^S SSalSlfe XHI5 Etfl* CH SSSJOj Ol^Oia &£» Sx|£| 2^3x11 
3HMAIE1 HI£S3. 

S^S 9 

HI 8 SOU SICHAH, 
S^l HI4 3511 S! HIS 

2j-ai# ^^sife be hi gfxisi usaxii jhdhaieh hisss. 
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